V erucaHJaviry aunace-tJiuning leaser mciuuuig a ouppuncu 
Airgap Distributed Bragg Reflector 

Inventors: Tan, et al. / Page 1 of 7 



100- 



-120 



106d 



DBR < 
104 




100- 



DBR < 
104 



FIG^IA 



-121 



102' 




100 



FIG. 1B 



ZZZZZZZZA 



DBR < 
104 



ZZZZZZZZZA 



102- 



ZZZZZZZZZZZi 




135 



FIG. 1C 



100 



•135 



DBR 4 
104 



106d— 
106c— 
106b— 
106a- 

102- 




110c 
110b 



110a 



FIG. 1D 



* ci ucai-v-a vuy ounace-mniiung Laser lnctuaing a supported 
Airgap Distributed Bragg Reflector 

Inventors: Tan, et al. / Page 2 of 7 



200- 



^08 
TlNNEL DBR ^ 
JUNCTION 212 



242- 




FIG. 2A 



200" 



208 



254^ 243 ^254 



TUNNEL DBR 
JUNCTION 212 



DBR 
204 



1 



202- 




206 ACTIVE { 26 ^ 



258 

26; 



•258 
262 



FIG. 2B 



Vertical-Cavity Surface- Emitting Laser including a Supported 
Airgap Distributed Bragg Reflector 

Inventors: Tan, et al. / Page 3 of 7 



200- 




272 



FIG. 2C 



208 
TUNNEL 
JUNCTION 



DBR 4 

204 ! 




206 ACTIVE ^ 27 



202 



FIG. 2D 



.«^cal-«=.Uj O^iU. IL.Jlli-.sLutBinoludinon Siippnrtart 
Airgap Distributed Bragg Reflector 

Inventors: Tan, et al. / Page 4 of 7 



308 
TUNNEL 
JUNCTION 



300- 




active ;' 326 ^ 

306 r ^322—| 
316 

DBR < 
304 




FIG. 3A 



DBR < 
304 




302— 



FIG. 3B 



Vertical-Cavity Surlace-^mmmg ivj»ci UU U J1» 6 - Ou^f irtod 
Airgap Distributed Bragg Reflector 

Inventors: Tan, et al. / Page 5 of 7 



300 




30: 



FIG. 3C 

300 




302 



FIG. 3D 



Vertical-Cavity Surface-Emitting Laser including a aupponcu 
Airgap Distributed Bragg Reflector 

Inventors: Tan, et al. / Page 6 of 7 



400- 



408 



TUNNEL 
JUNCTION 



ACTIVE 
406 



DBR 
404 




402 



FIG. 4A 



400 



409 



410 



Fe:lnP 




Fe:lnP 





DBR 
404 




410 



402 



FIG. 4B 



Airgap Distributed Bragg Reflector 

Inventors: Tan, et al. / Page 7 of 7 



400" 



DBR 
412 



430c- 



7ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 



430b- ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 



DBR 
404 



402 




zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz 



//////////////////////////////////////// 



//////////////////////////////////////// 



FIG. 4C 



—428c 
—428b 

—428a 
conducting InP 
airgap 

1-410 



400- 



408 
TUNNEL 
JUNCTION 



DBR 
412 



DBR 
404 




406 ACTIVE { 472 ^_I^ 
414d 

414c / + ' 
414b 
L414a 



402 



FIG. 4D 



